ABSTRACT
INTRODUCTION
The study area is located at Gebel kahaliya and Bir Gindali areas, North Eastern Desert. The aim of the present study is to test theirrocks suitability for cement industry. The area under investigation represents the eastern parts of a larger region that extends from Cairo to western coast of the Gulf of Suez, a region which a dominated by Middle to Upper Eocene rocks.The areas examined ( Fig. 1 ) lies between Latitudes 29°50' 00" and 30°00'00" N. and Longitudes 30° 00' 00" and 32°15' 00"E. approximately.
The Lithostratigraphic of Eocene exposures of Gebel kahaliya and Bir Gindali areas are shown in figs. (2 and 3).
The present definition of a cement as given in German standard, is as follows:" Cement is a finally ground hydraulic binding medium for mortar and concrete consisting substantially of compounds calcium oxide with silicon dioxide, aluminum oxide and ferric oxide. It is formed by sintering and fusion, by heating of a mixture of limestone and clay, or other materials of similar bulk composition in Portland cement clinker with an admixture of sulphate (Coulburn, D. 2001) .
The purpose of the present work is to show how composition of raw mix for cement quality depends on chemical composition. The Sedimentary raw materials feed to a kiln consists in their simplest form of a calcareous component B) an argillaceous compound and C) Corrective ingredients.
A) -Calcareous (limestone):
Limestone is one of the abundant sedimentary materials in nature. Its rock formed under extreme pressure and the hardness ranges from comparatively soft and workable to granitelike structure (Haugh 2001) .Calcium carbonate content varies within wide limits depending on its purity. Dolomite is limestone containing amounts of MgCO3. In contrast to limestone, chalk is material characterized by a soft earthy texture, so it is qualified especially for the wet process of cement manufacture without blasting and Crushing process, so it lowers the cement production coasts. Marls arte rock comprising limestone with mixture of (SiO2, Fe2O3 and clay), so it considers an excellent raw material for cement manufacture
(B) -Argillaceous (Clay or Shale)
Al Azhar Buletin of Science Vol.(26) No.1, June, 85 -90, 2015. Ibrahim A. M, et al. 86 Clay is formed by weathering of alkali and alkaline conversion products mainly feldspar and mica. Clay particles are plate-shaped and arranged in a lattice which is able to bind water in the molecule. Clay can absorb surface water which will evaporate at room temperature. The ability to take up water determines the plasticity of clay.
(C) Corrective ingredients
For the completion of the silica content sand, high silica clay, diatomic is used as additives. Pyrite cinders, iron ore are applied as corrective material to compensate deficiency in iron oxide
Manufacture of Portland cement:-
The steps of cement industry are start with the quarrying of limestone and clay for crushing, transportation to the mixed bed, grinding raw material at raw mill and burning at rotary kiln (1450˚ C) where partial fusion occurs. (The product named nodules clinker). Two methods of grinding are detected; the dry and wet method the dry method is economically preferable. The grind clinker is mixed with a small percent of calcium sulfate (controls the rate of strength development) at cement Mill and the final product transfers into cement silo and packing.
Raw Material Calculations
Suppose the degree of purity of CaO in limestone and clays are 96% and 4% respectively to gain from them CaO% amount equal to 65% in the clinker. To gain 100 Kg. of CaO from lime- According to the previous equation and to gain100 Kg. of CaO we must use an amounts equal to 66.3% of CaO(from limestone after burning to 1000 C o ) and33.7% of CaO(from clay after burning to 1000 C o ).
The clinker process:
The burning of cement clinker consists of a series of reactions between chemically dissimilar finely divided particles. In general the reactions can be listed as follow; evaporation of the free water, loss of combined water from clay minerals and combination between lime and clays. Multiply the amount of SiO 2 content by 1.87 (factor). Reduce the total amount of CaO by an amount equal to CaO used. Reduce the total amount of SiO2 by an amount equal to SiO 2 used.
5-To determine CaO used in the formation of Alite, C3S (3CaO. SiO2). Multiply the amount of SiO 2 content by 2.80 (factor). Reduce the total amount of CaO by an amount equal to CaO used. Reduce the total amount of SiO 2 by an amount equal to SiO 2 used.
Properties of cement phases:-
Alite (Ca 3 SiO 5 ) is the most important constituent of all normal Portland cement clinkers for strength development; it reacts relatively quickly with water and consists of 50 -70% tri-calcium silicate. Silicatemodified in composition and crystal structure by ionic substitutions Belite(Ca 2 SiO 4 ) constitutes 15 -30% of normal Portland cement clinkers. It is di -calcium silicate modified by ionic substitutions. It reacts slowly with water, thus contributing little to the strength during the first 28 days, but substantially to the further increase in strength that occurs at later ages. The strengths obtainable from pure alite and pure belite are about the same under comparable conditions. Aluminate (Ca 3 Al 2 O6) constitutes 5 -10 % of most normal Portland cement clinkers. It is tri-calcium aluminate substantially modified in composition and sometimes also in structure by ionic substitution.
Calculations of some important factors
Three factors affect the quality of raw mixes and also on the crystalline constituents of clinker; lime saturation factor (L.S.F.), silica modulus (S.M) and Alumina Iron ratio A/F.
The effect of lime saturation L.S.F.
This ratio affects the relative potential proportions of Alite and belite. Increasing clinker L.S.F at constant free lime, increase the quality of Alite at the expense of belite.
Lime saturation formula (L.S.F) factor in Portland cement must do not exceed than 1.02 and not less than 0.66.
Lime saturation formula (L.S.F) 2-The effect of silica modulus (S.M):
The major effect of S.M. is on the quantity of flux or liquid potentially present at clinkering temperature. At low S.M. the quantity of liquid is high and vice versa. Reducing the quantity of liquid by increasing S.M., increases the proportion of silicate and at constant L.S.F., this means the increase of Alite quantity. Silica modulus VALIDITY OF GABAL KHYLIA AND BIR GINDALY SEDIMENTSFOR CEMENT 89 (S.M) factor in Portland cement reveals that ranges from 1.7 to2.0 for low silica cement and from 2.5 to 3.5 for high silica cement. In Portland cement factor range from 2.0 to 2.5.
Silica modulus (S.M) = 3-The effect of Alumina Iron ratio A/F:
The flux consists potentially of C, A and ferrite with small quantities of silica, magnesia, lime and alkalis. The higher the A/F ratio the greater is the proportion of Al 2 O 3 relative to Fe 2 O 3 . The viscosity of the flux is affected by the composition; the higher ratio gives more viscosity.The factor detect the ratio between Al2O3 andFe2O3
Alumina ratio (A.R)
The following paragraphs deals with results of the studies area:To calculate the ratio of limestone and clay used in Portland cement industry supposes that the purity degree of limestone is 96% CaO or the required limestone saturation factor (L.S.F) of the mixed bed is 0.96. To determine the required amounts of chemical oxides from both limestone and clay, aiming to calculateSilica modulus (S.M), Alumina ratio (A.R) and Lime saturation formula (L.S.F).
A-
For limestone:-Multiply the factor 0.7207 xSiO2%, Al2O3%, CaO%, MgO% and SO3%.
B-
For clay:-Multiply the factor 0.2793 xSiO2%, Al2O3%, CaO%, MgO% and SO3%.
The computed values are shown in From the previous studies, it clear that the studied raw materials are very suitable for cement industry.
